Regulation of indoleamine 2,3-dioxygenase gene expression in human fibroblasts by interferon-gamma. Upstream control region discriminates between interferon-gamma and interferon-alpha.
The interferon (IFN)-gamma-mediated induction of indoleamine 2,3-dioxygenase (IDO) enzyme, which converts tryptophan into N-formylkynurenine, has been implicated in the inhibition of intracellular pathogens, e.g. Toxoplasma gondii and Chlamydia psittaci, and in the antiproliferative effect of IFN-gamma on tumor cells. The IDO activity is induced strongly in many cell types by IFN-gamma but rather poorly by IFN-alpha or -beta. A genomic DNA clone containing part of the transcribed region of the IDO gene and approximately 13 kilobases (kb) of the 5'-upstream DNA sequence was isolated and analyzed. An approximately 1.4-kb fragment of this clone, containing 329 nucleotides of the transcribed sequence and approximately 1.1 kb of the 5'-upstream sequence, when ligated to chloramphenicol acetyltransferase (CAT) structural gene made its expression inducible by IFN-gamma, but this construct responded poorly, if at all, to IFN-alpha 2. Deletion constructs derived from this plasmid narrowed down the IFN-gamma-responsive region to a 151-nucleotide segment (-495/-344) which also contained a 14-nucleotide sequence (GGTTTCAGTTTTCC) highly homologous to the IFN(alpha)-stimulated response element (ISRE) that has been found so far in all cellular genes inducible with IFN-alpha or -beta. Expression of CAT activity was stimulated by IFN-gamma more effectively than by IFN-alpha 2 when a 155-nucleotide fragment (-495/-340) containing the 151-nucleotide segment required for IFN-gamma response was inserted before herpes simplex virus thymidine kinase promoter linked to CAT structural gene. The results indicate that despite the presence of an ISRE, the control region of the IDO gene can distinguish between IFN-gamma and IFN-alpha. This may account for the differential activation of IDO gene expression by IFN-gamma as against IFN-alpha or -beta in intact cells, and suggests that the response of ISRE to IFN-alpha or -beta may be governed by other features in the upstream control region of this gene.